claims. Also, unless used to distinguish the claimed embodiment over the cited prior art, the changes to 
claims 26, 29 and 33 do not relate to patentability. 

Drawings/Specification 

It is pointed out that the drawings and specification are similar to the drawings and specification of 
U.S. patent application Ser. No. 09/613,924, now U.S. Pat. No. 6,331,014. In connection with the 
prosecution of that application, the Examiner had objected to the drawings and disclosure in view of 
informalities. 

In this amendment, the same changes made in the '924 application to overcome objections to the 
drawings and disclosure are made herein. For example, the specification has been amended to consistently 
refer to elements 320,321,322 as transducers, to change the reference numerals of the wires previously 
designated 321 and 322 to 331 and 332, respectively, and to clarify that the channels or openings in the 
headrest are designated 842. 

Further, proposed substitute Figs. 3, 6 and 7 are submitted herewith (a copy with changes marked 
in red ink and a clear copy) in which the reference numerals for the wires previously designated 321 and 
322 are now designated 33 1 and 332, respectively, and the reference numerals in Fig. 7 are underlined. 

The changes to the specification and drawings are not related to patentability and do not introduce 
new matter. 

Rejection under 35 U.S.C. S102 

Claims 26-29, 31, 32 and 36 were rejected under 35 U.S.C. § 102(b) as being anticipated by 
Matsuura(U.S. Pat. No. 3,680,912). 

The Examiner's rejection is respectfully traversed in view of amended claim 26. 

Independent claim 26 has been amended to specify the feature of constraining means arranged in 
the bag for constraining flow of fluid from one portion of the bag to another portion of the bag. In the 
invention, the constraining means can constitute open cell foam having channels which direct the flow of 
fluid and which are situated inside of the bag. 

Matsuura shows a headrest including a hollow member 12 at the front of the headrest and a hollow 
member 16 at a rear of the headrest. Each hollow member is capable of containing a fluid. A resistance 
member 15 is arranged outside of and between the hollow members 12,16 and enables and controls a flow 
of fluid from hollow member 12 to hollow member 16, for example, when an object impacts the headrest. 
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The Examiner stated that the resistance tube 15 constitutes constraining means. However, in 
contrast to the embodiment of the invention now set forth in claim 26, the resistance tube is not arranged in 
the bag, i.e., in the hollow member 12, but rather is arranged outside of the hollow member 12. The 
resistance tube is separated from the hollow member 12,16 by tube-like parts 32,33. Note also that claim 1 
specifies a "resistance valve connection (31) between said first and second (hollow) members" (emphasis 
added). 

Thus, Matsuura does not teach or suggest the embodiments set forth in claims 26-29, 31, 32 and 

36. 

In view of the change to claim 26 and the arguments presented above, it is respectfully submitted 
that the Examiner's rejection of claims 26-29, 31, 32 and 36 under 35 U.S.C. §102(b) as being anticipated 
by Matsuura has been overcome and should be removed. 

Rejections under 35 U.S.C. 6103 _ 

Claim 30, 33, 35 and 37-59 were rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Matsuura in view of Breed (U.S. Pat. No. 5,694,320). 

The Examiner's rejection is respectfully traversed on the grounds that Breed is not available as 
prior art against the patentability of the claims of the application. 

Specifically, Breed issued on December 2, 1997 whereas the present application claims the benefit 
of the filing date of U.S. patent application Ser. No. 08/992,525 (December 17, 1997) under 35 U.S.C. 
§120. The specification contains reference to this earlier patent application, the subject matter of the claims 
is set forth in the earlier application, there is a common inventor and a period of co-pendency and the 
Declaration includes reference to the earlier application. 

As such, Breed did not issue more than one year prior to the date of application for patent (the 
effective filing date of December 17, 1997) and thus is not prior art under 35 U.S.C. §102(b). Since the 
inventive entity of Breed and the instant application are the same, the Breed patent is not "by another" and 
therefore does not constitute prior art under 35 U.S.C. § 102(a) or 35 U.S.C. § 102(e). 

It is noted that British Patent Publication No. 2301906, which corresponds to U.S. Patent No. 
5,694,320, was published on December 18, 1996, but this date is also less than one year prior to the 
effective filing date of the instant application. 

In view of the foregoing, it is respectfully submitted that Breed is not available as prior art against 
the patentability of the pending claims in this application and therefore the Examiner's rejection of claims 
30, 33, 35 and 37-59 under 35 U.S.C. §103(a) as being unpatentable over Matsuura in view of Breed is 
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untenable. 



New Claims 

New claims 60-84 are added, of which claims 62 and 74 are independent claims. 

Claim 60 and 74-82 are directed to the feature of the cover defining an interior which is occupied 
entirely by the fluid-containing bag. This feature is shown in Fig. 8A. 

Claim 61 is directed to the feature of the open cell foam including channels which facilitate the 
flow of fluid within the bag. This feature is shown in Fig. 8 A. 

Claims 62-73 are directed to an embodiment wherein the cushioning arrangement consists of a 
single fluid-containing bag. Use of the phrase "consisting of in the preamble is intended to limit the 
cushioning arrangement to a single fluid-containing bag as shown in Fig. 8A By contrast, in Matsuura, 
there are two fluid-containing bags between which the fluid flows. 

If the Examiner should determin^that minor changes to the claims to obviate informalities are 
necessary to place the application in condition for allowance, the Examiner is respectfully requested to 
contact the undersigned to discuss the same. 

An early and favorable action on the merits is earnestly solicited. 

FOR THE APPli^ANT 
ipectfully subr 




0\ 

Jrian RofFe 

Reg. No. 35,336 

Brian Roffe, Esq. 
366 Longacre Avenue. 
Woodmere, New York 1 1598-2417 
Tel: (516) 295-1394 
Fax: (516) 295-0318 

Enc. 

Version with Markings to Show Changes Made 

Proposed revised Figs 3, 6 and 7 with Letter to Draftsperson 
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/t) v VE RSION WITH MARKINGS TO SHOW CHANGES MADE 

I JUL 2 9 2D0Z US. PATENT APPLICATION SER. NO. 09/613,925 
& ACCOMPANYING AMENDMENT OF JULY 22, 2002 

In The Sffe^^ i^ 

Paragraph beginning at page 2, line 8 has been amended as follows: 

1) An occupant can get a whiplash injury in fairly low velocity rear impacts; ; thus, either 
the system will not protect occupants in such accidents or there will be a large number of low velocity 
deployments with the resulting significant repair expense. 

Paragraph beginning at page 7, line 19 has been amended as follows: 

A method for protecting an occupant in an impact comprises the steps of determining that a crash 
involving the vehicle is about to occur, and moving a cushioning arrangement into contact with the 
occupant upon a determination that a crash involving the vehicle is about to occur. The cushioning 
arrangement comprising comprises a frame coupled to the vehicle and a fluid-containing bag attached 
directly or indirectly to the frame. The bag is structured and arranged to allow movement of the fluid 
within the bag to thereby alter the shape of the bag and enable the bag to conform to the occupant. The 
cushioning arrangement may be as in any of the embodiments described above. The step of moving the 
cushioning arrangement into contact with the occupant may comprise the steps of moving the cushioning 
arrangement toward the occupant, detecting when the cushioning arrangement comes into contact with the 
occupant and then ceasing movement of the cushioning arrangement. The step of detecting when the 
cushioning arrangement comes into contact with the occupant may comprise the step of arranging a 
contact switch in connection with the cushioning arrangement. 

Paragraph beginning at page 10, line 14 has been amended as follows: 

FIG. 8A is a perspective view with portions cutaway cut awav and removed of the headrest of 

FIG 8; 
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Paragraph beginning at page 12, line 24 and bridging pages 12 and 13 has been amended as 

follows: 

The wire 220 shown in FIG. 2 leads to the electronic control module 250 which is also shown in 
FIG. 3. FIG. 3 is a perspective view of a headrest actuation mechanism, mounted in a vehicle seat 310, 
and ultrasonic head location sensors consisting of ono transmitter 320 and on e receiver 321, transducers 
320,321 plus a head contact sensor 350. Transducer 320 may be an ultrasonic transmitter and transducer 
321 may be an ultraso nic receiver. The transmitter 320 and receiver 321 transducers 320.321 may be 
based on any type of propagating phenomenon such as electromagnetics (for example capacitive 
systems), and are not limited to use with ultrasonics. The seat 310 and headrest 111 are shown in 
phantom. Vertical motion of the headrest 1 1 1 is accomplished when a signal is sent from control module 
250 to servomotor 360 through wire 321 331. Servomotor 360 rotates lead screw 362 which mates with a 
threaded hole in elongate member 364 causing it to move up or down depending on the direction of 
rotation of the lead screw 362. Headrest support rods 365 and 366 are attached to member 364 and cause 
the headrest 111 to translate up or down with member 364. In this manner, the vertical position of the 
headrest UA can be controlled as depicted by arrow A-A. 

Paragraph beginning at page 13, line 6 has been amended as follows: 

Wire 322 332 leads from the control module 250 to servomotor 370 which rotates lead screw 372. 
Lead screw 372 mates with a threaded hole in elongate, substantially cylindrical shaft 373 which is 
attached to supporting structures within the seat shown in phantom. The rotation of lead screw 372 
rotates servo motor support 361 which in turn rotates headrest support rods 365 and 366 in slots 368 and 
369 in the seat 310. In this manner, the headrest 1 1 1 is caused to move in the fore and aft direction as 
depicted by arrow B-B. Naturally there are other designs which accomplish the same effect in of moving 
the headrest to where it is proximate to the occupant's head. 



2 



Paragraph beginning at page 13, line 13 has been amended as follows: 

The operation of the system is as follows. When an occupant is seated on a seat containing the 
headrest and control system described above, the ultrasonio transmitter transducer 320 emits ultrasonic 
energy which reflects off of the back of the head of the occupant and is received by r e ceiv e r transducer 
321. An electronic circuit containing a microprocessor determines the distance from the head of the 
occupant based on the time period between the transmission and reception of an ultrasonic pulse. The 
headrest 1 1 1 moves up and/or down until it finds the vertical position at which it is closest to the head of 
the occupant. The headrest remains at that position. Based on the time delay between transmission and 
reception of an ultrasonic pulse, the system can also determine the longitudinal distance from the headrest 
to the occupant's head. Since the head may not be located precisely in line with the ultrasonic sensors, or 
the occupant may be wearing a hat, coat with a high collar, or may have a large hairdo, there may be some 
error in the longitudinal measurement. This problem is solved in an accident through the use of a contact 
sense* switch 350 on the surface of the headrest. When the headrest contacts a hard object, such as the 
rear of an occupant's head, the contract contact switch 350 closes and the motion of the headrest stops. 

Paragraph beginning at page 14, line 14 has been amended as follows: 

The seat also contains two switch assemblies 380 and 382 for controlling the position of the seat 
310 and headrest 3£2 JJT. The headrest control switches 382 permit the occupant to adjust the 
position of the headrest in the event that the calculated position is uncomfortably close to or far from the 
occupant's head. A woman with a large hairdo might find that the headrest automatically adjusts so as to 
contact her hairdo. This might be annoying to the woman who could then position the headrest further 
from her head. For those vehicles which have a seat memory system for associating the seat position with 
a particular occupant, the position of the headrest relative to the occupant's head can also be recorded. 
Later when the occupant enters the vehicle, and the seat automatically adjusts to the occupant's recorded 
in memory preference, the headrest will similarly automatically adjust. In U.S. Patent No. 5,822,437, 
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included incorporated bv reference herein by r e f e r e n ee, a method of passively recognizing a particular 
occupant is disclosed. 

Paragraph beginning at page 14, line 25 has been amended as follows: 

Thus, an automatically adjusting automatic adjustment results which moves the headrest to each 
specific occupant's desired and memorized headrest position. The identification of the specific individual 
occupant for which memory look-up or the like would occur can be by height sensors, weight sensors (for 
example placed in a seat), or by pattern recognition means, or a combination of these and other means, as 
disclosed in the above-referenced cop e nding patent applications and granted patents. 

Paragraph beginning at page 15, line 1 has been amended as follows: 

One advantage of this system is that it moves the headrest toward the occupant's head until it 
senses a resistance characteristic of an the occupant's head. Thus, the system will not be fooled by a high 
coat collar 501 or hat 502, as illustrated in FIG. 5 a or other article of clothing or by a large hairdo 401 as 
illustrated in FIG. 4. The headrest continues to be moved until it contacted contacts something relatively 
rigid as determined by the contact switch 350. 

Paragraph beginning at page 15, line 16 and bridging pages 15 and 16 has been amended as 

follows: 

An improvement to the system described above results when pattern recognition technology is 
added. FIG. 6 is view similar to FIG. 3 showing an alternate design of a head sensor using one 
transmitter 320 and three r e ceivers three transducers 320, 321 and 322 for use with a pattern recognition 
system. Transducer 320 performs both as a transmitter and receiver while transducers 321.322 perform 
only as receivers . R e c e iv e r s Transducers 321,322 are placed on either side of transducer 320 and above 
the same. Using this system and an artificial neural network, or other pattern recognition system, as part 
of the electronic control module 250, an accurate determination of the location of an occupant's head can, 



in most cases, be accomplished even when the occupant has a large hairdo or hat. In this case, the system 
would be trained for a wide variety of different cases prior to installation into the vehicle. This training is 
accomplished by placing a large variety of different occupants onto the driver's seat in a variety of 
different positions and recording digitized data from r e o e ivors transducers 320, 321 and 322 along with 
data representing the actual location of the occupant's head. The different occupants include examples of 
large and small people, men and women, with many hair, hat, and clothing styles. Since each of these 
occupants is placed at a variety of different positions on the seat, the total data set, called the "training 
set", will consist of at least one thousand, and typically more than 100,000, cases. This training set is 
then used to train the neural network, or other similar trainable pattern recognition technology, so that the 
resulting network can locate the occupant's head in the presence of the types of obstructions discussed 
above whatever an occupant occupies the driver's seat. 

Paragraph beginning at page 16, line 14 has been amended as follows: 

The process of locating the head of an occupant can be programmed to begin when an event 
occurs such as the closing of a vehicle door or the shifting of the transmission out of the PARK position. 
The ultrasonic transmitter/rocoivor transmitting/receiving transducer 320 . for example, 330 transmits a 
train of ultrasonic waves toward the head of the occupant. Waves reflected from the occupant's head are 
received by transducers 320, 321 and 322. An electronic circuit containing an analog to digital converter 
converts the received analog signal to a digital signal which is fed into the input nodes numbered 1, 2, 

3 > n > shown on Fig. 7. The neural network algorithm compares the pattern of values on nodes 1 

through N with patterns for which it has been trained, as discussed above. Each of the input nodes is 
connected to each of the second layer nodes, called the hidden layer, either electrically as in the case of a 
neural computer or through mathematical functions containing multiplying coefficients called weights, 
described in more detail below. The weights are determined during the training phase while creating the 
neural network as described in detail in the above text references. At each hidden layer node a 
summation occurs of the values from each of the input layer nodes, which have been operated on by 



functions containing the weights, to create a node value. Although an example using ultrasound has been 
described, the substitution of other sensors such as optical, radar or capacitors will now be obvious to 
those skilled in the art. *. 

Paragraph beginning at page 21, line 8 has been amended as follows: 

In FIG. 8 A, the headrest is constructed of a support or frame 805 which is attached to rods 812 
and extends along the sides and across the back of the headrest. Support 805 may be made of a somewhat 
rigid material. This support 805 helps control the motion of a pre-inflated bag 815 as it deforms under the 
force from the head of the occupant to where it contacts and provides support to the occupant's neck. 
Relatively low density open cell foam 840 surrounds the support 805 giving shape to the remainder of the 
headrest. As shown in FIG. 8A, the open call foam 840 can also have channels or openings 842 
extending in a direction generally from a top of the headrest 800 to a bottom of the headrest 800, although 
such channels are not required. The direction of the channels or openings 842 facilitates the desired 
movement of the fluid in the bag 815 and constrains the fluid flow upon impact of the occupant's head 
against the headrest 800, i.e., a generally vertical movement in the case of the illustrated headrest 800. 
The open call foam 840 is covered by a thin membrane, possibly made from plastic, or the bag 815 (also 
referred to as an airbag herein which is appropriate when the fluid in the bag 815 is air-although the fluid 
within bag 815 may be other than air), and by a decorative cover 810 made of any suitable, acceptable 
material. The bag 815 is sealed surrounding the support 805 and plastic foam 840 such that any flow of 
fluid such as air into or out of the bag 8 15 is through a hole in the bag 8 15 adjacent to a vent hole 844 in 
the supporting structure, i.e., the cover 810. Elastic stretch seams 812 are placed in the sides, bottom 
and/or across the front of the headrest cover to permit the headrest surface to deform to the contour of, 
and to properly support, the occupant's head and neck. A contact switch 850 is placed just inside cover 
810 and functions as described above. 

Paragraph beginning at page 22, line 1 has been amended as follows: 
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FIG. 9A and FIG. 9B illustrate the operation of the headrest 800. In anticipation of a rear impact 
(or any other type of impact), as determined by the proximity sensors described above or any other 
anticipatory crash sensor system, headrest 800 is moved from its position as shown in FIG. 9A to its 
position as shown in FIG. 9B. This movement is enabled by control of the displacement means, such as 
those described above with reference to FIG. 3, as effected through the control module 250, The forward 
movement of the headrest 800 should continue until the headrest 800 contacts or impacts with the 
occupant's head as determined by a contact switch 850. When headrest 800 contacts or impacts the head 
910 of the occupant 900, it exerts sufficient pressure against head 910 to cause air (the fluid in the bag 
815 for the purposes of this explanation) to flow from the upper portion 920 to the lower portion 930 of 
headrest 800, which causes this lower portion to expand as the upper portion contracts. This initial flow 
of air takes place as the foam 840 compfesses under the force of contact between the head and upper 
portion 920 of headrest 800. The initial shape of headrest 800 is created by the shape of the foam 840; 
however once the occupants head 910 begins to exert pressure on the upper portion 920 the air is 
compressed and begins to flow to the lower portion 930 causing it to expand until it contacts the neck 915 
of the occupant 900. (If the occupant's head were to exert pressure on the lower portion 930 or once the 
pressure on the upper portion 920 were removed, air would flow from the lower portion 930 to the upper 
portion 920.) In this matt e r manner , by the flow of air, the pressure is equaliz e equalized on the head and 
neck of the occupant 900 thereby preventing the whiplash type motions described in the Dellanno patents, 
as well as numerous technical papers on the subject. The headrest of this invention acts very much like a 
pre-inflated airbag providing force where force is needed to counteract the accelerations of the occupant. 
It accomplishes this force balancing without the need to rotate a heavy object such as the headrest in the 
Dellanno patent which by itself could introduce injuries to the occupant. 

In The Claims: 

Claims 1-25 have been cancelled. 

Claims 26, 29 and 33 have been amended as follows. 
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26. (Amended) A vehicle including a cushioning arrangement for protecting an occupant 
in an impact, the cushioning arrangement comprising: 
a frame coupled to the vehicle, [and] 

a fluid-containing bag attached to said frame, said bag being structured and arranged to allow 
movement of the fluid within said bag to thereby alter the shape of said bag and enable said bag to 
conform to a portion of an occupant engaging the cushioning arrangement, the cushioning arrangement 
being arranged to be in contact with the occupant at least during the impact ; and 

constraining means arranged in said bag for constraining flow of fluid from one portion of said 
bag to another portion of said bag . 

29. (Amended) The vehicle of claim 26, wherein said [bag includes] constraining means 
[for constraining] are arranged to constrain the flow of fluid from an upper portion of said bag to a lower 
portion of said bag . 

33. (Amended) The vehicle of claim 26, wherein [the cushioning arrangement further 
comprises] said constraining means comprise open cell foam. 
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